Accurate Quantification of Nucleic Acids Using Hypochromicity Measurements in Conjunction with UV Spectrophotometry.
UV absorbance spectrophotometry is widely used for the quantification of nucleic acids. For accurate quantification, it is important to determine the hypochromicity of the oligonucleotide or complex nucleic acid structure. The use of thermal denaturation studies in conjunction with UV spectrophotometry to determine hypochromicity requires prolonged, elevated temperatures, which may cause partial hydrolysis of RNA. In addition, dsRNA is difficult to denature even at elevated temperature, and the extinction coefficients of nucleic acids are also affected by temperature, which makes it difficult to accurately determine the nucleic acid concentration. To overcome these caveats, we have utilized the chemical denaturant dimethyl sulfoxide which, in conjunction with a short thermal denaturation, prevents renaturation of the duplex nucleic acids (dsDNA/RNA). Using this approach, we have measured the absorbance of both the unstructured and structured nucleic acids to accurately measure their hypochromicity and determine their extinction coefficients. For a range of different dsRNA, we have for the first time determined values of 46.18-47.29 μg/mL/A260 for the quantification of dsRNA using UV spectrophotometry. Moreover, this approach enables the accurate determination of the relative proportion of duplex nucleic acids in mixed ds/ss nucleic acid solutions, demonstrating significant advantages over current methods.